ORC is necessary at the interphase-to-mitosis transition to recruit cdc2 kinase and disassemble RPA foci.
The origin-recognition complex (ORC) has an essential role in defining DNA replication origins and in chromosome segregation. Recent studies in Drosophila orc2 mutants, and in human cells depleted of ORC2, have suggested that this factor is also implicated in mitotic chromosome assembly. We asked whether ORC was required for M phase chromosome assembly independently of its function in DNA replication. We performed depletion assays and reconstitution experiments in Xenopus egg extracts, in conditions of M phase chromosome assembly coupled or uncoupled from DNA replication. We show that, although ORC is dispensable for mitotic chromosome condensation, it is necessary at the interphase-mitosis transition for proper mitotic chromosome assembly to occur in a reaction not strictly dependent on DNA replication. This function involves the recruitment to chromatin of cdc2 kinase and the chromatin disassembly of interphasic replication protein A (RPA) foci. Furthermore, we show that mutations of RPA at the cdc2 kinase site prevents RPA dissociation from chromatin and impairs mitotic chromosome assembly without affecting DNA replication. Our results support the conclusion that in addition to its role in the assembly of prereplication complexes (pre-RCs), at the G1-S transition, ORC is also required for their disassembly at mitotic entry.